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TITLE OF THE INVENTION 

ROD INTEGRATOR MANUFACTURING METHOD AND ROD INTEGRATOR 
BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a rod 

integrator and the method of manufacturing the same. 
Related Background Art 

[0002] In a liquid crystal projector or the like, the 

beam emitted from a light source is guided into a liquid 
crystal panel as illumination light. Then, the beam 
incident into a liquid crystal panel is modulated on the 
basis of the image information, and the modulated beam is 
outputted from the liquid crystal panel. The beam from the 
liquid crystal panel is projected onto a screen. In such 
a liquid crystal projector, if the light on the surface of 
the liquid crystal panel is not uniform, illuminance 
unevenness occurs in the image on the screen. Hence a means 
of obtaining the uniformity of the light on the liquid crystal 
panel is conventionally used. A rod integrator is known 
as the means. 

[0003] As the rod integrator, a rod prism formed from 

glass (Japanese Patent Laid-open No. 11-326727) or a 

tube-shape body having inner mirror surfaces is well known. 

The rod prism integrator is disclosed in Japanese Parent 

Laid-open No. 11-326727. The beam which is emitted from 

a light source is introduced directly into the first end 
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surface or incidence end surface of the rod integrator or 
through the reflection on the reflector, and is guided to 
the second end surface or emission end surface of the rod 
integrator opposing the incidence end surface, which being 
5 reflected by the side surfaces of the rod integrator* As 

a result, the light on the emission end surface can be made 
substantially uniform. The emission end surface of the rod 
integrator and the liquid crystal panel are placed in a 
conjugate relationship, so that the light on the liquid 

10 crystal panel turns into uniform. The arrangement and the 

operations of the tube-shape integrator in a liquid crystal 
projector are similar to the rod prism integrator. 
[0004] However, in the rod prism integrator as 

described above, there arise the following problems. That 

15 is, scratches or dust on the emission end surface of the 

rod prism integrator are imaged on the surface of the liquid 
crystal panel . 

[0005] In the above-mentioned tube-shape integrator, 

thf^re is no problem on the basis of the scratches or dust, 

20 because there is no end surface at the end portion of the 

tube-shape integrator from which the beam is outputted. 
However, there arise the problems that the quantity of light 
from the light source is greatly decreased through the 
tube-shape integrator while being reflected by inner mirror 

25 surfaces, because of the difficulty to obtain the mirror 

surface with 100% reflectivity. 
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[00 06] An object of the present invention is to provide 

a rod integrator and a method of manufacturing of the same, 
which can resolve the above-described problems. 
SUMMARY OF THE INVENTION 

[00 07] In order to achieve the above-mentioned object, 

the inventors have researched wholeheartedly. It has been 

found that, in a hybrid-type rod integrator combining a rod 

prism with a tube-shape body having inner mirror surfaces, 

dust and scratches on the emission end surface of the rod 

prism do not form images on the liquid crystal panel, and 

the decrease in the quantity of light from the light source 

is suppressed in comparison with a conventional rod 

integrator formed only from a tube-shape body. 

[0008] Furthermore, the inventors have researched how 

to combine the rod prism with the tube-shape body to form 

a hybrid-type rod integrator. Thus, it has been found the 

method of manufacturing a rod integrator which can eliminate 

the effects on the screen due to gaps or the like at the 

junction of the rod prism and the tube-shape body. 

[0009] Here, the rod integrator manufactured by the 

method includes a quadrangular prismatic light-guiding 

member with rectangular cross-sectional shape and a 

tube-shape body. The light guiding member has a first end 

surface, a second end surface on the opposite side of the 

first end surface, and a first side surface, a second side 

surface, a third side surface and a forth side surface 
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provided between the first and second end surfaces. The 
light-guiding member guides the beam from the first end 
surface to the second end surface while causing the beam 
to be reflected by the side surfaces such that the beam is 
5 outputted from the second end surface. The tube-shape body 

has a first end portion tightly surrounding at an end of 
the light- guiding member on the side of the second end surface . 
The tube-shape body has a second open end portion from which 
the beam is outputted while causing the beam from the 

10 light-guiding member to be reflected by inner surfaces of 

the tube-shape body. The tube-shape body is arranged, in 
a pinwheel shape, a- first member, a second member, a third 
member and a fourth member, each of which is in plate shape 
and has a mirror surface on one side. The method of 

15 manufacturing such the rod integrator is characterizing in 

comprising the following steps. 

[0010] That is, the method is characterized in 

comprising a step in which one edge of the first member is 
disposed flush with the first side surface of the 

20 light-guiding member, and the second side surface of said 

light-guiding member adjacent to the first side surface is 
brought into contact with the mirror surface of the first 
member, whereby protruding the other edge of the first member 
from the third side surface of the light-guiding member 

25 opposing the first side surface; a step in which one edge 

of the second member is brought into contact with the inner 
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surf ace of the first member protruding from the light-guiding 
member, and the mirror surface of the secondmember is brought- 
into contact with the third side surface opposing the first 
side surface, whereby protruding the other edge of the second 
member from the forth side surface opposing the second side 
surface of the light-guiding member; a step in which one 
edge of the third member is brought into contact with the 
inner surface of the second member protruding from the 
light-guiding member, and the mirror surface of the third 
member is brought into contact with the fourth side surface 
opposing the second side surface of the light-guidingmember ; 
a step in which one edge of the fourth member is brought 
into contact with the inner surface of the third member 
protruding from the light-guiding member, and the mirror 
surface of the fourth member is brought into contact with 
the first side surface of the light-guiding member; and, 
a step in which the first member, the second member, the 
third member and the fourth member is fixed on the 
light-guiding member, respectively. Here, the beam means 
the bundle of rays. "Pinwheel shape", as is clear from the 
above manufacturing method, refers to an arranged state also 
called a "whorl" or "vortex" shape, with outer members 
protruding tangentially either clockwise or 
counterclockwise . 

[0011] The hybrid-type rod integrator of the rod prism 

and the tube-shape body is manufactured by arranging tightly 
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the first, second, third and fourth member, each of which 
has a mirror surface on one side, with respect to a 
light-guiding member (such as a rod prism) so as to form 
the tube-shape body such that the mirror surfaces is on the 
5 inside in the aforementioned steps. Consequently even if 

the si zes of individual light -guiding members are different , 
rod integrators can be manufactured without occurring gaps 
between the light-guiding member and the tube-shape body. 
As a result, lattice-shape unevenness in illuminance on the 

10 screen due to above-described the gaps is not occurred. 

[0012] In the above-described fixing step, the first 

member, the second member, the third member and the fourth 
member are fixed on the light-guiding member using an 
adhesive. Further, it is preferable that the adhesive is 

15 ultraviolet-curing type adhesive hardened by irradiated 

with ultraviolet light . When using the ultraviolet-curing 
type adhesive, it is possible to adjust the positions of 
the first, second, third and fourth member until irradiation 
of ultraviolet light. 

20 [0013] The present invention also concerns a rod 

integrator. That is, a rod integrator of the present 
invention comprises a quadrangular prismatic light-guiding 
member with rectangular cross-sectional shape and a 
tube-shape body. The light-guiding member has a first end 

25 surface, a second end surface on the opposite side of the 

first end surface, and a first side surface, a second side 
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surface, a third side surface and a forth side surface 
providedbetween the first and second end surfaces . Further, 
the light-guiding member guides the beam from the first end 
surface to the second end surface while causing the beam 
5 to be reflected by the side surfaces such that the beam is 

outputted from the second end surface. The tube-shape body 
has a first end portion tightly surrounding at an end portion 
of the light-guiding member on the side of the second end 
surface. Furthermore, the tube-shape body has a second open 

10 end portion from which the beam is outputted while causing 

the beam from the light-guiding member to be reflected by 
inner surfaces of the tube-shape body. The rod integrator 
is characterized in that the tube-shape body is arranged, 
in a pinwheel shape, a first member , a second member, a third 

15 member and a fourth member, each of which is in plate shape 

and has a mirror surface on one side, such that the tube-shape 
body has the mirror surfaces facing inside thereof. 
[0014] With the arrangement, the beam from the 

light-guiding member is repeatedly reflected by inner 

20 surfaces of the tube-shape body and is outputted from the 

second open end portion of the tube-shape body. That is, 
the beam introduced into the rod integrator is outputted 
from the second open end portion of the tube-shape body. 
Because the second end portion is hollow, there is no rigid 

25 end surface on which scratches or dust may exist. 

Consequently, when the above-described rod integrator is 
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applied to a liquid crystal projector, even if the second 
open endportion of the tube-shape body and the liquid crystal 
panel are in a conjugate relationship, images of dust are 
not formed on the liquid crystal. Further, because the rod 
5 integrator is formed combining the light-guiding member and 

the tube-shape body, the reduction in the quantity of light 
within the rod integrator can be decreased in comparison 
with the case in which a rod integrator is formed only from 
a tube-shape body. It is preferable that the 

10 above-described light-guiding member is formed from glass . 

[0015] These and other features and advantages of the 

present invention will become apparent to those skilled in 
the art upon a reading of the following detailed description 
when taken in conjunction with the drawings wherein there 

15 is shown and described an illustrative embodiment of the 

invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] 'Fig. 1 is a schematic diagram showing the 

principle of a liquid crystal projector having a rod 
20 integrator of the present invention; 

[0017] Fig.2is a perspective view of the rod integrator 

of Fig. 1; 

[0018] Fig. 3A shows an example of image formed by the 

projector where there are gaps between a rod prism and a 

25 tube-shape body, and Fig. 3B shows an example of image where 

edge portions of the tube-shape body abut the rod prism; 
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and, 

[0019] Fig. 4A shows a step of positioning the first 

member of the tube-shape body, Fig. 4B shows a step of 
positioning the second member, Fig. 4C shows a step of 
5 positioning the third member, and Fig. 4D shows a step of 

positioning the fourth member. 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0020] In the following description, like references 

characters designate like of corresponding parts throughout 

10 the several views. 

[ 0021 ] Referring now to the drawings, and particularly, 

to Fig. 1, there is shown the principle of a liquid crystal 
projector having a rod integrator of the present embodiment . 
[0022] The liquid crystal projector 10 shown in Fig. 

15 1 includes a light source part 12, a rod integrator 14, a 

condensing lens system 16, a liquid crystal panel 18, and 
a projection lens system 20. 

[0023] The light source part 12 has a light source 22 

and a reflector 24. The beam emitted from the light source 

20 22 is incident onto one end of the rod integrator 14 adjacent 

to the light source part 12 directly, or after being reflected 
by the reflector 24. The beam incident onto the rod 
integrator 14 propagates through the rod integrator 14. 
Then, the beam through the rod integrator is emitted from 

25 the other end of the rod integrator 14. The emitted beam 

is incident onto the rod integrator 14. The incident beam 

9 



FP03-0129-00 



is converted substantially parallel beam by the condensing 
lens system 16. The substantially parallel beam is made 
incident, as illumination light, into the liquid crystal 
panel 18 which can modulate the incident beam according to 
5 the image information, and the modulated beam is emitted 

from the liquid crystal panel 18 into the projection lens 
system 2 0 . The beam which is incident into the liquid crystal 
panel 18 from the condensing lens system 16 and is superposed 
the image information by the liquid crystal panel 18 is 
10 projected on the screen (not shown) through the projection 

lens system 20 . 

[0024 ] In the above-mentioned liquid crystal projector 

10, the end of the rod integrator 14 from which the beam 
is emitted and the liquid crystal panel 18 are in an optically 

15 conjugate relationship with respect to the condensing lens 

system 16 . Also, the liquid crystal panel 18 and the screen 
are in an optically conjugate relationship with respect to 
the pro j ection lens system20. Therefore inorder to prevent 
illuminance unevenness in the image on the screen, it is 

20 necessary that the light on the surface of the devise which 

is a main constructional element of the panel 18 is uniform. 
It is the above-mentioned rod integrator 14 that is the means 
used to provide thebeam from the light source with uniformity , 
especially on the liquid crystal panel 18. 

25 [0025] Now, the rod integrator 14 of the present 

embodiment will be described. Fig. 2 shows a perspective 
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view of the rod integrator 14. The rod integrator 14 
comprises a rod prism (light-guiding member) 26 and a 
tube-shape body 28. The rod prism 26 is arranged adjacent 
to the light source part 12. The tube-shape body extends 
5 from the rod prism 12 away from the light source part 12. 

[0026] The rod prism 26 is a quadrangular prism with 

a rectangular cross-section as shown in Fig. 2. The rod 
prism 26 has the first end surface 30 adjacent to the light 
source part 12 and the second end surface 32 on the opposite 

10 side of the first end surface 30, and has a first side surface 

44, a second side surface 48, a third side surface 54 and 
a fourth side surface 60 provided between the first end 
surface 30 and the second end surface 32. It is preferable 
that the rod prism 26 is, for example, formed from glass. 

15 The beam from the light source part 12 is incident onto the 

first end surface 30 of the rod integrator 14. Then, the 
incident beam is propagated to the second end surface 32 
while being reflected by the inner surfaces of the rod prism 
2 6, such that the beam is emitted from the second end surface 

20 32 into the tube-shape body 28. In order not to reduce the 

quantity of light from the light source part 12, the beam 
is made incident into the rod prism 26 in a manner such that 
total reflections occur on the side surfaces 44, 48, 54, 
60 of the rod prism 26. 

2 5 [0027] The tube- shape body 28 has the first end portion 

tightly surrounding the rodprism26 on the side of the second 
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end surface 32, and has the second open end portion 34 on 
the opposite side of the first end portion. The tube-shape 
body 28 has also inner mirror surfaces. The beam from the 
rod prism 26 is guided to the second open end portion 34 
5 of the tube- shape body 28, while being reflected by the mirror 

surfaces of the tube-shape body 28. Then, the beam through 
the tube-shape body 28 is outputted from the second open 
end portion 34. The tube-shape body 28 has a first member 
36, a second member 38, a third member 40 and a fourth member 

10 42, each of which is in plate shape and has a mirror surface 

on one side, and the tube-shape body 28 is configured by 
arranging the members 36 to 42 in pinwheel shape tightly 
surrounding the end portion of the rod prism 26 on the side 
of the second end surface 32 such that the mirror surfaces 

15 are on the inside. As each of the members 36 to 42, for 

example, a glass plate having a refraction coating surface 
or mirror surface provided on one side thereof is preferably 
is used. 

[0028] In the above-mentioned construction of the rod 

20 integrator 14, firstly, the beam is emitted from the light 

source part 12 and is introduced into the rod prism 26. The 

incident beam is guided to the second end surface 32 while 

undergoing total reflection on the side surfaces 44, 48, 

54, 60 of the rod prism 14, and is emitted from the second 

25 end surface 32 into the tube-shape body 28. The beam from 

the rod prism 26 is repeatedly reflected by the mirror 

12 



FP03-0129-00 



surfaces of the tube-shape body 28, and is emitted from the 
second open end portion 34 into the condensing lens system 
16. The beam from the light source part 12 is incident onto 
the rod integrator 14 at various incident angles within the 
5 range of angles at which total reflection takes place on 

the side surfaces 44, 48, 54, 60 of the rod prism 26. Then, 
the beam is guided to the second open end portion 34 while 
being reflected within the rod integrator 14 at various 
reflection angles according to the incident angle onto the 

10 rod integrator 14. Because the beam reach in various 

directions at the second open end portion 34 of the rod 
integrator 14, the light at the second open end portion 34 
of the tube-shape body 28 is uniform within a cross-section 
perpendicular to the optical axis. 

15 [0029] The end portion of the rod integrator 14 from 

which the beam is outputted, that is, the second open end 
portion 34 of the tube-shape body 28, is hollow. Hence the 
end portion 34 does not have a rigid end surface on which 
scratches can be formed or dust can be adhered, like the 

20 second end surface 32 of the rod prism 26. So, images of 

dust, the scratches or the like are not formed on the liquid 
crystal panel 18 in a conjugate relationship with the end 
portion 34 and on the screen in a conjugate relationship 
with the liquid crystal panel 18. Further, since the rod 

25 prism 26 combine with the tube-shape body 28 to form the 

rod integrator 14, the reduction in the quantity of light 
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can be decreased in comparison with that of the conventional 
rod integrator formed only from the tube-shape body 28. 
[0030] The aforementioned rod integrator 14 of the rod 

prism 26 and the tube-shape body 28 may be manufactured by, 
5 for example, first forming the tube-shape body 28, and then 

inserting the rod prism 26 into the tube-shape body 28 and 
fixing in place the rod prism 26 to the tube-shape body 28 * 
However, if the tube-shape body 28 and the rod prism 2 6 are 
combined after forming the tube-shape body 28, there arise 

10 the following problems. In the case where the plural rod 

integrators are manufactured, the plural rod prisms are 
prepared* The sizes of individual rod prisms are different 
due to manufacture error. If the sizes of individual rod 
prisms are different, the gaps may occur between the rod 

15 prism 26 and the tube-shape body 28, or it may be impossible 

to insert the rodprism2 6 into the tube- shape body 28 , whereby 
the second end surface 32 of the rod prism 2 6 may abut one 
end of the tube-shape body 28. 

[QQ31j The inventors has been found the effects on the 

20 image in the case where there are the gaps between the rod 

prism 26 and the tube-shape body 28 and in the case where 

the second end surface 32 of the rod prism 26 abuts one end 

of the tube-shape body. That is, in the case where there 

are the gaps between the rod prism 2 6 and the tube-shape 

25 body, the gap portions appear as the dark portions on the 

screen. Therefore lattice-shape unevenness arises on the 
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screen, as shown in Fig. 3A. In the case where the second 
end surface 32 abuts one end of the tube-shape body 28, the 
beam from the rod prism 26 is irregularly reflected by the 
contact surface between the second end surface 32 and the 
5 tube-shape body 28 . As a result, chromatic unevenness occurs 

at edges of the image on the screen, as shown in Fig. 3B. 
[0032] The rod integrator manufacturing method of the 

present invention can manufacture the rod integrator 14 which 
does not have above-mentioned problems of lattice-shape 

10 stripes and chromatic unevenness on the screen even if the 

sizes of individual rod prisms are different. 
[0033] The method of manufacturing the rod integrator 

14 will be described below referring to Fig. 4A, Fig. 4B, 
Fig. 4C and Fig. 4D. Figs. 4A to 4D show steps of formation 

15 of the tube-shape body 28 when manufacturing the rod 

integrator 14 as shown in Fig. 2. Each of Figs. 4A to 4D 
is the view seen from the side of the second open end portion 
34 of the tube-shape body 28 . 

[0034] Referring now to Fig. 4A, the first member 36 

20 is positioned with respect to the rod prism 26 such that 

one edge 46 of the first member 36 and the first side surface 

44 of the rod prism 26 are in the same plane, in other words, 

such that the edge 46 does not protrude from the first side 

surface 44. In addition, the first member 36 is positioned 

25 such that the second side surface 48 of the rod prism 26 

adjacent to the first side surface 44 is in contact with 
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the mirror surface 50 of the first member 36 . By positioning 
the first member 36 in this manner, the other edge of the 
first member 36 on the opposite side of the edge 46 protrudes 
from the third surface 54 of the rod prism 26 on the opposite 
5 side of the first side surface 44. 

[0035] In positioning the first member 36 with respect 

to the rod prism 2 6 as mentioned above, an adhesive is 
previously applied to the contact surface of the first member 
36 with the rod prism 26 . Then, the first member 36 is fixed 

10 to the rod prism 26 by the adhesive applied to such contact 

surface. It is preferable that the adhesive has the 
substantially same refractive index as that of the material 
of the rod prism 26 (for example, glass) . Additionally, it 
is necessary that the adhesive is optically transparent with 

15 respect to the beam from the light source part 12 . Further, 

the ultraviolet-curing type adhesive hardened by 
irradiation with ultraviolet light is preferably used. By 
using the ultraviolet-curing type adhesive, the first member 
36 can slightly slide on the rod prism 26 until irradiation 

20 with ultraviolet light to fix the first member 36 on the 

rod prism 26. 

[0036] Fig. 4B shows the step of positioning of the 

second member 38 with respect to the rod prism 26. After 

fixing the first member 36 in position on the rod prism 26, 

25 the second member is positioned such that one edge 52 of 

the second member 38 is brought into contact with the inner 
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surface of the first member 36 protruding from the rod prism 
26 . In positioning the second member 38 , the mirror surface 
56 of the second member 38 is brought into contact with the 
third side surface 54 of the rod prism 26 opposing the first 
5 side surf ace 44 . With the above-mentioned arrangement , the 

other edge of the second member 38 on the opposite side of 
the end 52 protrudes from the forth side surface 60 of the 
rod prism 26 on the opposite side of the second side surface 
48 . In this step, the aforementioned adhesive is previously 
10 applied to the region of the side surface 52 in contact with 

the first member 36 and the region of the mirror surface 
56 in contact with rod prism 2 6, and then the second member 
38 is fixed on the rod prism 26 and the first member 36 
respectively. 

15 [0037] The step of positioning of the third member 40 

is shown in Fig. 4C. After fixing the second member 38 on 
the rod prism 26, the third member 40 is fixed on the second 
member 38 and the rod prism 2 6 in the same manner in which 
the second member 38 is fixed on the first member 36 and 

20 the rod prism 26 . That is, the third member 40 is positioned 

such that one edge 58 of the third member 40 is brought into 
contact with the inner surface of the second member 38 
protruding from the rod prism 26, and such that the mirror 
surface 62 of the third member 40 is brought into contact 

25 with the fourth side surface 60 of the rod prism, and is 

fixed with the adhesive. 
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[0038] Fig. 4D shows the step following the fixing of 

the third member 4 0 on the rod prism 26. The fourth member 
42 is positioned and fixed with the adhesive such that one 
edge 64 of the fourth member 42 is brought into contact with 
5 the inner surface of the third member 4 0 protruding from 

the rod prism 26, and such that the mirror surface 66 of 
the fourth member 42 and the first side surface 44 are in 
contact . 

[00 39] By the above-mentioned method, the first member 

10 36, the second member 38, the third member 40, and the fourth 

member 42 can be positioned tightly on the rod prism 26 to 
form the tube-shape body 28,' thereby manufacturing the rod 
integrator 14. Hence even if the sizes of individual rod 
prisms are different, no gaps can be formed between the rod 
15 prism 26 and the tube-shape body 28. Accordingly, 

lattice-shape shaded stripes, namely illuminance 
unevenness does not occur in the image on the screen due 
to gaps between the rod prism 2 6 and the tube-shape body 
28 . 

20 [0040] Also, because the tube-shape body 28 surrounds 

the second end surface 32 of the rod prism 26, chromatic 
unevenness due to contact of the second end surface 32 with 
the first end of the tube-shape body 28 does not occur in 
the image on the screen. 

25 [0041] Further, the rod integrator 14 formed by the 

above-mentioned method has the advantage relating to the 
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fact that the second end portion 34 of the rod integrator 
14 is open but not a rigid surface, as well as the advantage 
relating to the reduction of the quantity of light, as 
described previously. 
5 [0042] As described above, the rod integrator 26 is 

manufactured by arranging, in pinwheel shape, the first, 
second, third, and fourth members 36 to 42, each of which 
is in plate shape and has a mirror surface on one side, on 
the end portion on the side of the second end surface 32 

10 of the rod integrator 14, such that the mirror surface of 

each member 36 to 42 is on the inside. The tube-shape body 
28 configured by arranging the first, second, third, and 
fourthmembers 36 to 42 inpinwheel shape can tightly surround 
the end portion of the rod prism- 2 6 on the side of the second 

15 end surface 32 regardless of the size of the rod prism 26. 

Hence illuminance unevenness in the image due to gaps at 
the junction between the tube-shape body 28 and the rod prism 
26, as well as chromatic unevenness in the image due to the 
abutment of one end portion of the tube-shape body 28 against 

20 the second end surface 32 of the rod prism 26 cannot occur. 

In the rod integrator 14 manufactured as described above, 
the beam is emitted from the second open end portion 34 of 
the tube-shape body 28 . Because the end portion 34 is open 
or hollow, scratches are not formed on the end portion 34 

25 and dust is not adhered on the end portion 34. Hence the 

images of dust or the like on the end portion from which 
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the beam is emitted are not formed on the screen. Also, 
since the rod integrator 14 is formed from the rod prism 
26 and the tube-shape body 28, the reduction in the quantity 
of light can be suppressed in comparison with the case where 
5 the rod integrator is formed from a tube-shape body alone. 

[0043] In the present embodiment, whenever each of the 

members 36 to 42 is positioned on the rod prism 26, it is 
fixed to the rod prism 26 . Alternatively, fixing the members 
36 to 42 on the rod prism may be performed after placement 

10 of all of the members on the rod prism 26. 

[ 0044 ] In the above-mentioned method of manufacturing 

the rod integrator 14, an adhesive is applied to the contact 
surfaces between each of the members 36 to 42 and the rod 
prism 26; fixing the members 36 to 42 on the rod prism 26 

15 maybe performedby applying an adhesive to the joints between 

the adj acent pairs of the members 36 to 42 on the outer surface 
of the tube-shape body 28, and to the corners between the 
rod prism 26 and the end surfaces of each of the members 
36 to 42 on thp side of the first end surface 30 of the rod 

20 prism 26. 

[0045] Moreover, in the present embodiment, the rod 

prism is used a light-guiding member. However, there is no 
need to use a rod prism as the light-guiding, member . Any 
element, which can guide the incident beam from one end to 

25 the other end while causing the beam to be reflected by side 

surfaces such that the beam is outputted from the other end, 
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can be used. 

[0046] Although the rod integrator is applied to a 

transmission-type liquid crystal projector in the present 
embodiment, the rod integrator may be applied to a 
5 reflection-type liquid crystal projector or the like. 

[0047] It is thought that the present invention and 

many of its attendant advantages will be understood from 
the foregoing description and it will be apparent that 
various changes may be made in the form, construction and 
10 arrangement thereof without departing from the spirit and 

scope of the invention or sacrificing all of its material 
advantages, the form hereinbefore described being merely 
a preferred or exemplary embodiment thereof. 
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